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ihn durchset2enden, drehfest gehaltenen Trager (5) auf. Zum 
Lagern des Walzenmantels (4) sind in einer Arbeitszone (A) 
druckbelastbare Stutzelemente (8) und in Randzonen (R) 
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Arbeitsol hoherer Temperatur und die Randzonen (R) war- 
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Die Erfindung bezieht sich auf eine durchbiegungs- 
steuerbare und beheizbare Walze fur Kalander, mit ei- 
nem Walzenmantel, einem ihn durchsetzenden, drehfest 5 
gehaltenen Trager, in einer Arbeitszone angeordneten, 
druckbelastbaren Stiitzelementen zum Lagern des 
Hauptabschnitts des Walzenmantels auf dem Trager, in 
zwei Randzonen angeordneten Walzlagern zum Lagern 
der Walzenmantelenden, ringformigen Trennvorrich- 10 
tungen zwischen Arbeitszone und Randzonen sowie 
ringformigen Dichtvorrichtungen zwischen Randzone 
und Atmosphare, wobei ein erstes Druckmittelsystem 
Arbeitsol mit einer hdheren Temperatur den Stutzele- 
menten und gegebenenfalls weiteren Abgabestellen in 15 
der Arbeitszone zufuhrt und ein zweites Druckmittelsy- 
stem Randol mit einer geringeren Temperatur durch die 
Randzone stromen laBt 

Eine solche Walze ist aus DE-PS 35 26 283 bekannt. 
Das Arbeitsol ist heiB, urn eine intensive Beheizung des 20 
Walzenmantels zu bewirken. Das Randol ist demgegen- 
iiber kuhl, so daO es beim DurchfluB durch das Walzla- 
ger seine Schmierfahigkeit behalt Die ringformige 
Trennvorrichtung trennt die beiden Ole voneinander. 
Sie konnen daher ihre Heiz-Funktion einerseits und 25 
Schmierfunktion andererseits unbeeintrachtigt vonein- 
ander ausuben. 

Bei einer anderen durchbiegungssteuerbaren und be- 
heizbaren Walze, wie sie aus EP-OS 1 79 730 bekannt 


gebende zu hohe mechanische Beanspruchung. Selbst- 
verstandlich kann auch durch eine Verminderung des 
Volumenstroms eine Temperaturabsenkung im Rand- 
bereich der Arbeitsflache kompensiert werden. Eine 
Anderung der Einstellung ist auch mdglich, urn unter- 
schiedliche Eigenschaf ten, z. E Feuchtigkeitsgehalt, der 
Bahnmaterialien oder unterschiedliche Breiten der Bah- 
nen zu berucksichtigen. In alien Fallen kann der Rand- 
einfluO weitgehend kompensiert werden. 

Empfehlenswert ist es, daB dem Walzenmantel im Be- 
reich der Randzone ein Temperaturfuhler zugeordnet 
ist und die Einstellvorrichtung in Abhangigkeit von der 
gemessenen Temperatur verstellbar ist. Auf diese Weise 
kann ein gewunschtes Temperaturprofil auch am Rand 
aufrechterhalten werden. Die Versteliung kann von 
Hand im Wege einer Steuerung oder automatisch mit 
Hilfe eines Regelkreises erfolgen. 

Die Einstellvorrichtung kann unterschiedliche For- 
rnen annehmen. Sie kann eine in die Zulaufleitung oder 
in die Ablaufleitung des Randols geschaltetes Ventil 
sein. Es kann sich urn eine regelbare Pumpe handeln. 
Der Volumenstrom kann direktoder indirekt durch eine 
Druckregelung eingestellt werden. 

Besonders gunstig ist die Volumenstromeinstellung 
dann, wenn die Arbeitsflache des Walzenmantels die 
Randzone zumindest weitgehend axial iiberlappt Zum 
einen ergibt sich hierdurch eine sehr groBe nutzbare 
Breite der Arbeitsflache. Zum andern wird der durch 
Temperaturerhohung gefahrdete Randbereich der Ar- 


ist, erstreckt sich def W alzVSIima t lUH im W^tiHTllCften HuT 
uber die Arbeitszone. Die Randzone befindet sich inner- 
halb stirnseitig an den Walzenmantel angesetzter Buch- 
sen. Hier sind die Trennvorrichtungen durchlassig, so 
daB das Randol in einer zwischen Arbeitszone und 
Randzone befindlichen Kammereine Warmeisolierung, 
die eine zu starke Beheizung der Waizlager verhindern 
soli, bildet 

Der Erfindung liegt die Aufgabe zugrunde, Mittel an- 
zugeben, mit denen es moglich ist, ein gewunschtes 
Temperaturprofil insbesondere ein konstantes Tempe- 
raturprofil uber die gesamte genutzte Arbeitsbreite der 
Walze aufrechtzuerhalten. 

Diese Aufgabe wird erfindungsgemafl gelSst durch 
die Merkmale des Patentanspruchs 1. 

Dieser Vorschlag beruht auf der Erkenntnis t daB bei 
jeder Walze Randeinflusse einen ganz erheblichen Ein- 
flufl auf die Temperatur der Arbeitsflache haben. Hier- 
bei nimmt vielfach die Temperatur zum Rand hin nicht 
etwa ab, wie man annehmen muBte, weil die Randzonen 
unbeheizi sind. Vielmehr steigt die Temperatur in aller 
Regel zum Rand hin an und zwar umso mehr. je heiBer 
das Arbeitsol ist, weil in den Randbereichen ketne War- 
meabfuhr durch die zu behandelnde Bahn erfolgt. Dies 
gilt vor ailem fur Bahnen, die Feuchtigkeitsanteile ent- 
halten und daher auch aufgrund einer teilweisen Ver- 
dampfung Warme abfuhren. Der Randabschnitt hohe- 
rer Temperatur der Arbeitsflache hat wegen der Tern- 
peraturausdehnung auch einen groBeren Durchmesser. 
Das Bahnmaterial wird daher an seinem Rand nicht nur 
thermisch, sondern auch mechanisch starker bean- 
sprucht als erwunschL 

Erfindungsgemafl kann der Volumenstrom des Rand- 
61s geandert werden. Durch eine Erhdhung des Volu- 
menstroms vermag das Randol mehr Waxme aus dem 
Randbereich der Arbeitsflache abzufiihren und dadurch 
das Temperaturprofil zu vergleichmaBigen. Es entfallt 
dann sowohl die zu hohe Temperaturbeanspruchung als 
auch die sich infolge der DurchmesservergroBerung er- 


-Dciuifiai'ne an Otfr-inneii^iic r eiaiiv giuB f iatnig muh 

das kahlere Rand61 beeinfluBt. 

Wenn sich Arbeitsol und Randol vermischen durfen, 
empfiehlt sich in weiterer Ausgestaltung der Erfindung 
ein Volumenstromteiler mit einem durch die Randzone 

35 verlaufenden Hauptkanal und einem Abzweigkanal, 
durch den ein Teil des Randols in die Arbeitszone abge- 
zweigt wird. Der abgezweigte Teil bewirkt eine Abkuh- 
lung des Arbeitsols in der Nahe der Randzone und da- 
mit eine reduzierte Beheizung des Randbereichs der 

40 Arbeitsflache. Dies ist insbesondere von Vorteil, wenn 
die Arbeitsflache sich im wesentlichen nur uber die Ar- 
beitszone erstreckt oder wenn eine Bahn behandelt 
wird, deren Breite gleich oder kleiner ist als diejenige 
der Arbeitszone. Bei einer Anderung des Volumen- 

A5 stroms des Randols andert sich auch der Volumenstrom 
des abgezweiglen Teils. Die Anderung der Einstellung 
wirkt sich daher auch auf die Enden der Arbeitszone 
aus. 

Bei einer Ausgestaltung verlauft der Abzweigkanal 

50 des Volumenstromteilers uber einen definierten Durch- 
trittsspalt in der Trennvorrichtung. Der sich hierdurch 
ergebende Drosselwiderstand und der durch die kon- 
struktive Gestaltung des Hauptkanals gegebene Dros- 
selwiderstand bestimmen das Teilungsverhaltnis des 

55 Volumenstroms des Randols. 

Eine andere Alternative besteht darin, daB die Trenn- 
vorrichtung einen Ring aufweist, der von einer zumin- 
dest teilweise durch den Randoldruck erzeugten Kraft 
gegen einen Gegenring gedruckt ist und in seiner Stirn- 

60 flache mit Randol versorgte hydrostatische Taschen 
aufweist, wobei der Abzweigkanal des Volumenstrom- 
teilers Uber die hydrostatischen Taschen und den sich im 
Betrieb bildenden Spalt zwischen Ring und Gegenring 
verlauft Auch bei dieser Konstruktion ergibt sich ein 

65 abgezweigter Volumenstrom. der fur eine bestimmte 
Einstellung des Gesamtvolumenstroms definiert ist. 

Vielfach ist es zu empfehlen, daB sich im Hauptkanal 
hinter der Abzweigstelle eine Drosselstelle befindet 
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Diese Drosselstelle bestimmt wesentlich den Drosselwi- 
derstanddes Hauptkanals. 

Mil Vorteil ist der Volumenstromteiler mit der Zulei- 
tung fur das Randol verbunden. Da das Randol hier den 
hochsten Druck hat, wird entsprechend viel Randol ab- 
gezweigt. AuQerdem hat dieses Randol die geringste 
Temperatur. Die Beeinflussung des benachbarten Be- 
reichs der Arbeiiszone ist daher am grGflten. 

Fe rner kann die Dichtvorrichtung eine Gleitringdich- 
tung aufweisen, an deren Innenseite ein Stromungska- 
nal fur das Randol verlauft. Auf diese Weise wird die 
Gleitringdichtung, die sich infolge Reibung erwarmt, ge- 
kuhlt, so daB sie eine langere Lebensdauer hat. 

Des weiteren sollte dafur gesorgt sein, daB die Dicht- 
vorrichtung eine Gleitringdichtung aufweist, deren 
Dichtring durch den Randoldruck gegen sein festste- 
hendes Widerlager gedriickt ist. Hierdurch ist sicherge- 
stelh, dafl die Gleitringdichtung auch bei hoheren Driik- 
ken, wie sie bei der Einsteilung von groBeren Volumen- 
stromen auftreten konnen, noch sicher dichtet 

Bet einer anderen Ausgestahung weist die Dichtvor- 
richtung das Gehause eines den Walzenmantel treiben- 
den Getriebes auf und das Randol wird uber das Gehau- 
se zu-oder abgefuhrt 

Die Erfindung wird nachstehend anhand der in der 
Zeichnung dargestellter bevorzugter Ausfuhrungsbei- 
spiele naher erlautert Es zeigt 

Fig. I einen Langsschnitt durch eine erfindungsgema- 
Be Walze in einem K alander mit zugehorigem Schalt 

Fig. 2 eine vergroBerte Darstellung der Randzone 
der Walzeder Fig. 1, 
Fig. 3 ein Blockschaltbild der Randolverteilung, 
Fig. 4 einen Langsschnitt durch die Randzone einer 
abgewandelten Ausfuhrungsform, 

Fig. 5 einen Schnitt langs der Linie V- V in Pig. 4, 
Fig. 6 einen Schnitt langs der Linie VI-VI in Fig. 4, 
Fig. 7 einen Schnitt durch eine Randzone einer drit- 
ten Ausfuhrungsform, 

Fig. 8 einen Schnitt durch die Randzone einer vierten 
Ausfuhrungsform, 

Fig. 9 einen Schnitt durch die Randzone einer fUnften 
Ausfuhrungsform und 

Fig. 10 einen Teiiiangsschnitt durch eine Walze der 
Fig. 8 in Verbindung mit einem Getriebegehause. 

In Fig. 1 ist eine durchbiegungssteuerbare und be- 
heizbare Waize 1 veranschaulicht, die in einem Kalan- 
der mit einer Gegenwalze 2 zusammenwirkt, urn im 
Walzenspalt 3 ein Bahnmaterial aus Papier, Kunststoff, 
Textilien u.dgl. unter Zufuhr von Druck- und Warme- 
energie zu verformen. Die Walze 1 weist einen Walzen- 
mantel 4 auf, der von einem Tracer 5 durchsetzt ist, 
welcher in spharischen Lagern 6 eines Senders 7 dreh- 
fest gehalten-isi. In einer Arbeitszone A wird der Haupt- 
abschnitt des Walzenmantels 4 durch druckbclastbare 
Stutzelemente 8 auf dem Trager 5 abgestutzt In den 
beiden Randzonen R sind die Walzenmantelenden mit 
Hilfe von Walzlagern 9 und 10 auf dem Trager 5 gefa- 
gert 

Die Arbeitsflache It des Walzenmantels 3 uberlappt 
die Walzlager 9 und 10 axial Die Arbeitsbreite B der 
Arbeitsflache 1 1 uberdeckt daher die gesamten Randzo- 
nen R. Zwischen den Randzonen R und der Arbeitszone 
A ist eine ringformige Trennvorrichtung 12 bzw. 13 an- 
geordnet, Zwischen der Randzone R und der Atmo- 
sphare ist eine ringformige Dichtvorrichtung 14 bzw. 15 
vorgesehen. 

Die Stutzelemente 8 werden zonenweise von einer 


Regeleinrichtung 16 mit Arbeitsol versorgt, das von ei- 
ner Pumpe 17 gefordert und in einer Heizvorrichtung 18 
beheizt worden isL Der Regeleinrichtung 16 werden 
wie dies durch Pfeile angedeutet ist, Soil- und Istwerte 
5 von Bahndaten, Druckdaten, Temperaiurdaten o.dgl 
zugefuhrt. in Abhangigkeit von denen der den einzelnen 
Stutzelementen 8 zuzufuhrenden Druck des Arbeitsols 
eingestellt wird. Lediglich als Beispiel ist ein Tempera- 
turfuhler 19 veranschaulicht. der langs der Oberflache 
10 des Walzenmantels 4 axial hin- und herbewegt werden 
kann, urn das lstprofil der Temperatur zu erfassea Sol- 
che Regelungen sind ublich, wie DE-PS 31 31 799 belegt 
Man kann auch gleichzeitig Druck und Temperatur re- 
geln, w ie es DE-PS 35 16 635 lehrt. wobei zusatzliche 
15 Stutzelemente 20 auf der den Stutzelementen 8 gegen- 
uberhegenden Seite vorgesehen sind. Zu den einzelnen 
Stutzelementen fuhren vereinfacht dargestellte Zulei- 
tungen 21, zum Tank 22 fuhren Leitungen 23 zuruck. 
Randol fur die Randzonen R wird mittels einer Pum- 
20 pe 24 uber eine Kuhlvorrichtung 25 zugefuhrt. In den 
Zulaufleitungen 26 bzw. 27 befinden sich Einstellvor- 
nchtungen 28 bzw. 29 in der Form von Ventilen. fn der 
Rucklaufleitung 30 bzw. 31 sind Einstellvorrichtungen 
32 bzw. 33 in der Form von einstellbaren Drosseln vor- 
25 gesehen. Die Ventile werden durch Regeleinrichtungen 
34 bzw. 35 betatigt, denen ein Temperatursollwert vor- 
gegeben ist und denen mit Hilfe eines Temperaturfiih- 
iers 36 bzw. 37 ein Temperatur-Istwert der Walzenman- 
telenden zugefuhrt wird. Mit Hilfe dieser Einstellvor- 


Der Aufbau der Walze im Bereich der Randzone R 
wird anhand der Fig. 2 naher erlautert. Da die Walze 
spiegelsymmetrisch aufgebaut ist, gentlgt die Erlaute- 
35 rung des Imken Endes. Eine Axialbohrung 38 und eine 
Radialbohrung 39 verbinden die Zulaufleitung 26 mit 
emem Verteilerraum 40, der den Eingang zu einem Vo- 
lumenstromteiler 41 bildet Dieser Volumenstromteiler 
besitzt einen Hauptkanal 42 und einen Abzweigkanal 
40 43, der einen definierten Durchtrittsspalt 44 zwischen 
einem auBeren Ring 45 und einem inneren Ring 46 der 
Trennvorrichtung 12 aufweist Das zuflie3ende Randol 
teilt sich daher in Abhangigkeit von den Drosselwider- 
standen von Hauptkanal und Abzweigkanal in einen 
as Hauptstrom und einen Abzweigstrom auf. 

Der Abzweigstrom gelangt in den Endbereich der 
Arbeitszone A und vermischt sich dort mit dem Arbeits- 
ol, so daB dessen Temperatur und damit auch dessen 
Heizwirkung sinkt. Der Hauptstrom geht uber das 
50 Walzlager 9 wobei er das Ende des Walzenmantels 
kuhlt, wenn die auBere Warmeabfuhr zu gering ist 

Der Hauptkanal 42 ist zur Atmosphare hin durch eine 
Gleitringdichtung 47 abgedichtet und bildet einen an 
deren Innenseite gelegenen Strdmungskanal. Die durch 
55 Gleitreibung entstehende WSrme wird daher kontinu- 
lerlich abgefuhrt. Der Gleitring 48 wird durch den 
Druck des Randols gegen die feststehende Widerlager- 
flache 49 gedruckt Je hoher der Druck des Randols 
umso hoher ist auch die AnpreBkraft, so daB eine dauer- 
eo hafte Dichtung gewahrleistet ist. Der Hauptstrom des 
Randols gelangt dann uber eine Radialbohrung 50 und 
eine Axialbohrung 51 zur Rucklaufleitung 30. 

In Fig. 3 ist nochmal veranschaulicht, wie das Randol 
von der Pumpe 24 Ober die Kuhlvorrichtung 25 und die 
65 geregelte Emstellvorrichtung 28 zum Volumenstromtei- 
ler 41 flieBL Der Abzweigstrom geht Ober die feste 
Drossel des definierten Durchtrittspalts 44 und die Ar- 
beitszone A zum Behalter. Und der Hauptstrom geht 
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fiber das Walzlager 9 und die Einstellvorrichtung 3?, 
einer einstellbaren Drossel zum Behalter. Mit der Ein- 
stellvorrichtung 28 wird der gesamte Volumenstrom 
und mit der einstellbaren Drossel 32 der Hauptstrom 
beeinfluSt Man kann daher sowohl den Hauptstrom als 
auch den Abzweigstrom nach Wunsch einstellert 

Bei der Ausfahrungsform der Fig. 4 bis 6 werden fQr 
entsprechende Teile mit 100 beginnende Bezugszeichen 
verwendet Die Trennvorrichtung 112 weist einen am 
Walzenmantel 104 befestigen Ring 152 auf t der mit ei- 
nem drehfest angeordneten Ring 153 zusammenwirkt 
Dieser besitzt hydrostatische Lagertaschen 154 und 
wird durch den Randoldruck im Verteilerraum 140 bela- 
stet, der in Qblicher Weise Ober Drosselbohrungen 155 
mit den Taschen 154 verbunden ist und Qber eine weite- 
re Drosselbohrung 156 mit dem Walzlager 109 in Ver- 
bindung steht Der Verteilerraum 140 wird mit Hilfe 
eines Einsatzes 157 gebildet der mittels einer Ringnut 
158 mit der Radialbohrung 139 in Verbindung steht Von 
der Ringnut gehen Axialbohrungen 159 und von diesen 
Radialbohrungen 160 aus, welche die Verbindung zum 
Verteilerraum 140herstellen. 

Auch diese Konstruktioh ergibt einen Volumen- 
stromteiler 141, bei dem der Abzweigstrom durch die 
aus den Lagertaschen 154 in die Arbeitszone A austre- 
tende Randdlmenge gebildet wird. Der Hauptstrom 
flieflt iiber den Hauptkanal 142 und die Axialbohrung 
151 ab. E>er Ring 153 laBt eine Axialverschiebung, z. B. 
infolgeTemperaturdehnungen, zu. 

— Bel iter AUsTulu uniform nauli F ig. T warden fur m- 

sprechende Teile mit 200 beginnende Bezugszeichen 
benutzt Diese Konstruktion arbeitet ohne Volumen- 
stromteiler, so daB es lediglich den Hauptkanal 242, aber 
keinen Abzweigkanal gibt Unterschiedlich ist ferner, 
daB das Rand&l aber die Axialbohrung 251 zugefOhrt 
und Ober die Axialbohrung 238 abgefQhrt wird Die 
Randzone wird also axial von auBen nach innen durch- 
strtf mt Das Rand&l strttmt hierbei unmittelbar nach sei- 
nem Eintritt an der Gleitringdichtung 247 entlang. Diese 
wird daher besonders intensiv gekuhlt Die Trennvor- 
richtung 212 weist einen Ring 252 auf, der von einem im 
Querschnitt U-formigen, dreiteiligen Gehause 261 mit 
eingesetzten Dichtungen 262 umfafit ist Das Gehause 
261 ist auf einem Einsatz 257 axial verschiebbar, urn 
Dehnungsunterschiede zwischen Walzenmantel 204 
und Trager 205 auszugleichen. 

Bei der Ausfahrungsform der Rg. 8 werden fOr ent- 
sprechende Teile mit 300 beginnende Bezugszeichen 
verwendet Hier weist die Trennvorrichtung 312 zwei 
mit dem Walzenmantel 304 umlaufende Ringe 352 und 
352a auf. welche mit zwei durch eine Federanordnung 
363 und den im Verteilerraum 340 herrschenden Druck 
axial auseinandergedrQckte Gleitringe 353 und 353a an- 
geordnet sind. Diese Gleitringe sind axial auf dem Ein- 
satz 357 verschiebbar gehalten f urn Langendehnungsun- 
terschiede auszugleichen. 

In der Ausfahrungsform der Fig. 9 beginnen die Be- 
zugszeichen fOr entsprechende Teile mit 400. Hier weist 
die Trennvorrichtung 412 zwei mit dem Walzenmantel 
404 umlaufende Ringe 452 und 452a auf. Zwei Ringe 453 
und 453a jeweils mit hydrostatischen Lagertaschen 454 
und 454a sind derart ineinandergesteckt daB sie durch 
den Druck im Verteilerraum 440 gegen die zugehorigen 
Ringe 452 bzw. 452a gedrQckt werden. 

GernaB Fig. 10 werden fQr entsprechende Teile mit 
500 beginnende Bezugszeichen benutzt Die Trennein- 
richtung 512 entspricht der Trenneinrichtung 312 der 
Fig. 8, kann aber auch jede andere der beschriebenen 


Formen oder eine aquivalente Ausgestaltung haben. 
Der Trfiger 505 ist im Gehause 562 eines Getriebes 
gelagert, das zur Dichtvorrichtung 547 gehoVt Eine An- 
triebswelle 563 treibt Qber ein Ritzel 564 ein auBenver- 
5 zahntes Zahnrad 565, das Qber eine Zahnkupplung 566 
mit dem Flansch 567 des Walzenmantels 504 in Eingriff 
steht Eine elastische Dichtung 568 zwischen Zahnrad 
565 und Flansch 567 sowie eine Lippendichtung 569 
o. dgl. zwischen Gehause 562 und Zahnrad 565 dichten 

io den Innenraum 570 des Geniuses nach auBen run ab. 
Am unteren Ende des Gehauses ist ein AbfluB 571 vor- 
gesehen. Das Qber die Axialbohrung 538 zugefQhrte 
Rand6l dient daher nicht nur der einstellbaren KQhlung 
des Walzenmantelendes und der Schmierung des Walz- 

15 lagers 509, sondern auch der Schmierung des Getriebes. 
Von den veranschaulichten AusfQhrungsbeispielen 
kann in vielfacher Hinsicht abgewichen werden, ohne 
den Grundgedanken der Erfindung zu verlassen. Bei- 
spielsweise brauchen die Walzlager 9 nicht fest auf dem 

20 Trfiger 5 gelagert zu seia Sie kflnnen auch auf einer 
Buchse montiert sein, die radial zum Trager 5 verschieb- 
bar ist, wie dies als Alternative aus DE-PS 36 04 839 
bekannt ist Die Arbeitsbreite B des Walzenmantels 4 
kann auch kQrzer sein und sich lediglich Qber die Ar- 

25 beitszone A erstrecken. Die StQtzelemente kflnnen jede 
beliebige Form haben, beispielsweise auch die Form 
von teilringfarmigen Kammern, wie dies aus DE-PS 
31 28 140 bekannt ist; bei Verwendung des Volumen- 
stromteilers muB allerdings der Druck in der Randzone 

!» obei iteijeiilgen In de r Aibtilmunc llege r i. Man kann 
auch mit einer festen Drossel in der Rflcklaufleitung 
arbeiten; diese kann auch als Drosselbohrung o. dgl. in 
der Walze untergebracht sein. Die TemperaturfQhler 36 
und 37 kflnnen auch entfallen, wenn der Verschiebeweg 

35 des Temperaturftthlers 19 bis zu den Walzenmantelen- 
den reicht 

PatentansprOche 

40 1. Durchbiegungssteuerbare und beheizbare Walze 
fur Kalander, mit einem Walzenmantel, einem ihn 
durchsetzenden, drehfest gehaltenen Trager, in ei- 
ner Arbeitszone angeordneten, druckbelastbarcn 
StOtzelementen zum Lagern des Hauptabschnitts 

45 des Walzenmantels auf dem Trager, in zwei Rand- 
zonen angeordneten Walzlagern zum Lagern der 
Walzenmantelenden, ringf6rmigen Trennvorrich- 
tungen zwischen Arbeitszone und Randzonen so- 
wie ringf6rmigen Dichtvorrichtungen zwischen 

so Randzone und Atmosphare, wobei ein erstes 
Druckmittelsystem Arbeitsol mit einer hfiheren 
Temperatur den StUtzelementen und gegebenen- 
falls weiteren Abgabestellen in der Arbeitszone zu- 
fOhrt und ein zweites Druckmittelsystem Randal 

55 mit einer geringeren Temperatur durch die Rand- 
zone strbmen laBt, gekennzeichnet durch eine Ein- 
stellvorrichtung (28, 29, 32, 33) zur Anderung des 
Volumenstroms des Randols. 
2. Walze nach Anspruch 1, dadurch gekennzeich- 

60 net, daB dem Walzenmantel (4) im Bereich der 
Randzone (R) ein TemperaturfQhler (36, 37) zuge- 
ordnet ist und die Einstellvorrichtung (28, 29) in 
Abhangigkeit von der gemessenen Temperatur 
verstellbar ist 

55 3. Walze nach Anspruch 1 oder 2. dadurch gekenn- 
zeichnet, daB die Einstellvorrichtung (28, 29) ein in 
die Zulaufleitung (26, 27) des RandoMs geschaltetes 
Ventil ist 
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4. Walze nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet, daB die Einstellvorrichtung (32, 33) eine in 
die Riicklaufleitung(30,31)des Randdls geschaltete 
Drosselvorrichtung ist 

5. Walze nach einem der Anspruche 1 bis 4, dadurch 5 
gekennzeichnet, daB die Arbeitsflache (1 1) des Wal- 
zenmantels (4) die Randzone (R) zumindest weitge- 
hend axial uberlappt. 

6. Walze nach einem der Anspruche 1 bis 5, gekenn- 
zeichnet durch einen Volumenstromteiler (41 ; 141), 10 
mit einem durch die Randzone (R) verlaufenden 
Hauptkanal (42; 142) und einem Abzweigkanal (43; 
143), durch den ein Teil des Randdls in die Arbeits- 
zone (A) abgezweigt wird. 

7. Walze nach Anspruch 6, dadurch gekennzeich- 15 
net, daB der Abzweigkanal (43) des Volumenstrom- 
teilers (41) uber einen definierten Durchtrittsspalt 
(44) in der Trennvorrichtung (12) verlauft. 

8. Walze nach Anspruch 6, dadurch gekennzeich- 
net, daB die Trennvorrichtung (112; 512) einen Ring 20 
(53; 453, 453a) aufweist, der von einer zumindest 
teilweise durch den Rand6ldruck erzeugten Kraft 
gegen einen Gegenring ( 152; 452, 452a) gedrOckt ist 
und in seiner Stimflache mit Rando) versorgte hy- 
drostatische Taschen (154; 454, 454a) aufweist, wo* 25 
bei der Abzweigkanal (143) des Volumenstromtei- 
lers (41 ; 441) uber die hydrostatischen Taschen und 
den sich im Betrieb bildenden Spalt zwischen Ring 
und Gegenring verlauft 

fli Wala e naoh ei nom d e r Ancpruoh a 6 b i c 8 ) d a dur c h oo 

gekennzeichnet, daB sich im Hauptkanal (42) hinter 
der Abzweigstelle eine Einstellvorrichtung (32, 33) 
in Form einer Drosselstelle befindet. 

10. Walze nach einem der Anspruche 6 bis 9, da- 
durch gekennzeichnet, daB der Volumenstromteiler 35 
(41) mit der Zuleitung (26) fur das Randol verbun- 
den ist. 

11. Walze nach einem der Anspruche 1 bis 10, da- 
durch gekennzeichnet, daB die Dichtvorrichtung 
(14) eine Gleitringdichtung (47; 247) aufweist, an 40 
deren lnnenseite ein Strdmungskanal fur das Ran- 
dol verlauft. 

12. Walze nach einem der Anspruche t bis 11. da- 
durch gekennzeichnet, daB die Dichtvorrichtung 
(14) eine Gleitringdichtung (47) aufweist, deren 45 
Gleitring (48) durch den Randoldruck gegen seine 
feststehende Widerlagerflache (49) gedruckt ist 

13. Walze nach einem der Anspruche 1 bis 10, da- 
durch gekennzeichnet, daB die Dichtvorrichtung 
(547) das Gehause (562) eines den Waizenmante! 50 
(504) treibenden Getriebes aufweist und das Ran- 
dol uber das Geh&use zu- oder abgefOhrt wird. 
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BACKGROUND OF THE INVENTION 
The invention relates to rolls for use in 
calenders and like machines wherein webs of paper , 
plastic or textile material are caused to advance 
5 through one or more nips each of which is defined by 
the peripheral surfaces of two neighboring rolls. 

Commonly owned U.S. Pat. No. 4,757,584 
granted July 19/ 1988 to Pav et al. for "Roll for use in 
calenders and the like" describes and shows a so-called 
10 controlled deflection roll wherein a deformable hollow 
cylindrical shell spacedly surrounds a non-rotatable 
carrier and can be deformed by one or more sets of 
deforming elements which are operated by pressurized 
hydraulic fluid and are surrounded by an elongated 
15 central portion of the shell. The set or sets of 

deforming elements are disposed between two antifriction 
bearings which surround the carrier and center the end 
portions of the shell. The axial ends of the shell 
cooperate with suitable seals to prevent penetration 
20 of air into, or to prevent escape of oil from, the 

interior of the shell. Furthermore, the shell confines 
two separating devices which are installed between the 
bearings and the adjacent deforming element or elements 
to ensure that a heated first liquid can be supplied 
25 to the deforming elements and that a preferably cooled 
or relatively cool second liquid can be fed to and can 
properly lubricate the bearings. The first liquid can 
also serve to operate and/or lubricate and/or otherwise 
beneficially influence one or more additional components 
30 or units of the patented roll. A heated first fluid is 
preferred in many instances in order to ensure that the 
peripheral surface of the roll is maintained at a 
requisite (often elevated) temperature for more 
satisfactory treatment of a running web of paper, 
35 plastic, textile material or the like. On the other 



hand, the temperature of the second liquid should not 
rise beyond a relatively low upper threshold value 
because the lubricating properties of a relatively cool 
second liquid (normally oil) are more satisfactory. The 
separating devices are supposed to establish barriers 
between a central zone or region within the shell which, 
receives first liquid and two marginal or outer zones 
which contain the bearings and receive second liquid. 
Such rolls have been found to be highly satisfactory 
because the second liquid maintains the bearings in 
optimum condition while the first liquid can be used to 
operate the deforming elements as well as to heat the 
web-contacting portion of the roll to a desired elevated 
temperature. In other words, the first liquid cannot 
adversely influence (overheat) the second liquid, and the 
second liquid cannot adversely influence (cool) the first 
liquid. 

European patent application No. 0 179 73 0 of 
Allard for "Heated variable crown roll" (published 
April 30, 1986) discloses a variable deflection or 
variable crown roll which is heatable and whose web- 
contacting peripheral surface is relatively short. The 
end portions of the shell are affixed to smaller-diameter 
sleeves which surround antifriction bearings mounted on 
the non-rotatable carrier of the roll . The roll further 
comprises annular chambers for a so-called insulating oil 
which is intended to prevent excessive transfer of heat 
between the lubricant for the bearings and the oil for 
the deforming means within the shell proper. It has been 
found that such design cannot invariably ensure adequate 
heating of the running web which is contacted by the 
peripheral surface of the roll. 
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OBJECTS OF THE IIJVENTION 
An object of the invention is to provide a 
roll which can be used with advantage in calenders and 
in like machines and is constructed and assembled in 
such a way that one can ensure the establishment of a 
desired temperature profile along the full effective 
length of the peripheral surface of the shell. 

Another object of the invention is to provide 
the roll with novel and improved means for preventing 
the lubricant for the bearings from unduly influencing 
the temperature of the web-contacting portion of the 
shell* 

A further object of the invention is to 
provide a roll wherein the liquid which is used to heat 
the shell cannot unduly influence the temperature and/or 
other properties of lubricant for the bearings. 

An additional object of the invention is to 
provide the roll with novel and improved means for 
feeding a liquid (such as oil) to the bearings for the 
end portions of the shell. 

Still another object of the invention is to 
provide a machine, such as a calender, which embodies 
one or more rolls exhibiting the above outlined 
characteristics ♦ 

A further object of the invention is to 
provide the roll with novel and improved means for 
controlling the flow of lubricant toward, through and 
beyond the bearings for the end portions of the shell. 

Another object of the invention is to 
provide a roll wherein the temperature profile along 
the entire web-contacting portion of the shell can be 
maintained at a desired optimal value for any selected 
interval of time. 

An additional object of the invention is to 
provide novel and improved seals for the end portions 
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of the shell in a roll of the above outlined character. 

A further object of the invention is to provide 
a novel and improved method of separating a lubricant for 
the bearings which carry the end portions of the shell 
5 from another liquid which is used to operate the shell 

deforming means in a roll of the above outlined 
character. 

Still another object of the invention is to 
provide novel and improved means for regulating the flow 
10 of lubricant to and from the bearings for the shell of a 

roll which is to be used in calenders and like machines. 

SUMMARY OF THE INVENTION 
The invention in one aspect is embodied in a 
controlled deflection roll comprising a carrier; a 

15 flexible rotary shell spacedly surrounding said carrier 

and having first and second end portions and a peripheral 
surface including first and second marginal sections 
surrounding the respective end portions of said shell and 
a main section between said marginal sections; hydraulic 

20 shell deforming means disposed between said carrier and 

said shell radially inwardly of said main section and 
including at least one row of deforming elements; first 
and second bearings disposed between said carrier and the 
respective end portions of said shell; means for supply- 

25 ing a first liquid to said deforming elements whence the 

first liquid overflows into a space between said carrier 
and said shell; means for feeding a second liquid to said 
bearings comprising a source of second liquid, means for 
conveying first and second main streams of second liquid 

30 from said source toward the respective bearings and means 

for dividing each of said main streams into a primary 
stream flowing to the respective bearing and a secondary 
stream flowing toward said deforming elements, said flow 
dividing means comprising a first annular component and 

35 an axially movable second annular component adjacent said 

first component and defining therewith at least one 

- 5 - 
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hydrostatic pocket which establishes a path for the 
respective secondary stream, each second component being 
acted upon and being biased against the respective first 
component by the respective main stream of second liquid, 
one annular component of each of said flow dividing means 
being rotatable with said shell and the other annular 
component of each of said dividing means being provided 
on said carrier; and means for varying the rate of feed 
of said second liquid. 

In a second aspect, the invention is embodied 
in a controlled deflection roll comprising a carrier; a 
flexible rotary shell spacedly surrounding said carrier 
and having first and second end portions and a peripheral 
surface including first and second marginal sections 
surrounding the respective end portions of said shell and 
a main section between said marginal sections; hydraulic 
shell deforming means disposed between said carrier and 
said shell radially inwardly of said main section; first 
and second bearings disposed between said carrier and. the 
respective end portions of said shell; means for supply- 
ing a first liquid to said deforming means; means for 
feeding a second liquid to said bearings comprising a 
source of second liquid, means for conveying first and 
second main streams of second liquid from said source 
toward the respective bearings, and means for dividing 
each of said main streams into a primary stream flowing 
to the respective bearing and a secondary stream flowing 
toward said deforming means; first and second sealing 
means provided between said carrier and the respective 
end portions of said shell axially outwardly adjacent the 
respective bearings, at least one of said sealing means 
including a first annul ar member rotatable with said 
shell and a second annular member provided on said 
carrier adjacent said first annular member, one of said 
annular members being movable relative to and being 
biased by second liquid against the other of said annular 
members, said feeding means further including means for 
conveying second liquid from said first and 

- 6 - 
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second bearings past and radially inwardly of the 
respective sealing means; and means for varying the 
rate of feed of said second liquid. 

The supplying means can include means for 
heating the first liquid and/or the feeding means can 
include means for cooling the second liquid. 

The roll preferably further comprises thermal 
barriers which are installed between the carrier and the 
shell, namely intermediate the deforming means and the 
bearings . 

The varying means is preferably adjustable, and 
the roll then preferably further comprises means for 
adjusting the varying means as a function of changes of 
temperature of at least one end portion of the shell. 
Such adjusting means can comprise signal generating means 
for monitoring the temperature of at least one end 
portion of the shell . 

The feeding means includes a source of second 
liquid and means for conveying second liquid from the 
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source to the antifriction bearings. The varying means 
of such roll can comprise at least one valve in the 
conveying means. 

Alternatively, or in addition to one or more 
5 valves , the varying means can comprise at least one 
flow restrictor, and such flow restrictor can be 
installed in means for conveying second liquid from the 
bearings, e.g., back to the source. 

The peripheral surface of the shell can 

10 constitute a cylindrical surface and the marginal 

sections of such cylindrical peripheral surface can be 
coaxial with and can have diameters matching the 
diameter of the main section of the cylindrical surface, 
i.e., the cylindrical surface can extend from one axial 

15 end to the other axial end of the shell to surround the 
deforming means as well as the two bearings. 

The conveying means of the feeding means can 
comprise means for conveying first and second main 
streams of second liquid toward the respective 

20 bearings, and the feeding means can further comprise 

means for dividing each main stream into a primary stream 
flowing to the respective bearing and a secondary stream 
flowing to the deforming means. Each dividing means can 
define for the respective secondary stream a path having 

25 a predetermined cross-sectional area. , In accordance 

with one presently preferred embodiment of the invention, 
each dividing means can comprise a first annular 
component and an axially movable second annular 
component which is adjacent the first component and 

30 defines with the latter at least one hydrostatic pocket 
which establishes a path for the respective secondary 
stream. Each second annular component is acted upon and 
is thereby biased against the respective first annular 
component by the respective main stream or primary 

35 stream of second fluid. The arrangement may be such that 

- 7 - 
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one annular component of each of the just described 
dividing means is rotatable with the shell and the 
other annular component of each such dividing means is 
provided on the carrier so that it does not rotate 
5 with the shell. The aforementioned flow restrictors 
and/or valves of the varying means can be provided in 
those portions of the conveying means which convey the 
primary streams of second liquid from the respective 
dividing means to and beyond the respective bearings. 

10 Each conveying means can comprise a first 

portion which connects the source of second liquid with 
the respective dividing means and a second portion for 
the respective primary stream. 

The roll preferably further comprises first 

15 and second sealing means provided between the carrier and 
the respective end portions of the shell outwardly 
adjacent the respective bearings. The feeding means of 
such roll can include means for conveying second liquid 
from the first and second bearings past and radially 

20 inwardly of the respective sealing means. 

At least one of the first and second sealing 
means can comprise a first annular member which is 
rotatable with the shell and a second annular member 
which is provided on the carrier adjacent the first 

25 annular member. One of these annular members is 
movable relative to and is biased by second liquid 
against the other annular member. The other annular 
member can be of one piece with the shell. 

The roll can further comprise means for 

30 rotating the shell relative to the carrier, and such 

rotating means can include a housing (e.g., a transmission 
case) which surrounds the carrier adjacent one end 
portion of the shell. Such roll can further comprise at 
least one seal which is interposed between the housing 

35 and the one end portion of the shell, and the feeding 
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* means of such roll can define at least one path for the 
flow of second liquid through the housing. 

The novel features which are considered as 
characteristic of the invention are set forth in 

- 5 particular in the appended claims. The improved roll 
itself, however, both as to its construction and the 
mode of using the same, together with additional features 
and advantages thereof, will be best understood upon 
perusal of the following detailed description of 
10 certain presently preferred specific embodiments with 
reference to the accompanying drawing. 
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BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a fragmentary schematic partly 
elevational and partly axial sectional view of a roll 
which embodies one form of the invention , the block 
5 diagram showing the means for supplying the first liquid, 
the means for feeding the second liquid and the means 
for varying the rate of feed of the second liquid; 

FIG. 2 is an enlarged fragmentary axial 
sectional view of a detail in the roll of FIG. 1; 
10 FIG. 3 is a block diagram showing certain 

parts of the means for feeding the second liquid and 
certain parts of the varying means in the roll of 
FIGS. 1 and 2; 

FIG. 4 is a fragmentary axial sectional view 
15 of a second roll; 

FIG. 5 is a smaller-scale transverse sectional 
view substantially as seen in the direction of arrows 
from the line V-V in FIG. 4; 

FIG. 6 is a smaller-scale transverse sectional 
20 view substantially as seen in the direction of arrows 
from the line VI-VI in FIG. 4; 

FIG. 7 is a fragmentary axial sectional view 
of a third roll; 

FIG. 8 is a fragmentary axial sectional view 
25 of a fourth roll; 

FIG. 9 is a fragmentary axial sectional view 
of a fifth roll; and 

FIG. 10 is a fragmentary partly elevational 
and partly axial sectional view of a sixth roll. 
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DESCRIPTION OF PREFERRED "EMBODIMENTS 
FIG. 1 shows a controlled deflection roll 1 
which can be used with a similar roll 2 or with a 
different roll to define an elongated nip 3 for a 
5 running web (not shown) of paper, plastic or textile 
material. Reference may also be had, for example, to 
the aforementioned commonly owned U.S. Pat. No. 
4,7 57,584 to Pav et al. and/or to commonly owned U.S. 
Pat. No, 4,498,383 granted February 12, 1985 to Pav et 

10 al. for "Calender" . The peripheral surfaces of the 
rolls 1 and 2 cooperate to treat the running web as 
a result of the application of heat and/or pressure. 

The roll 1 comprises a stationary non-rotatable 
carrier 5 which is installed in spherical bearings 6 of 

15 a stationary frame 7 in a calender or an analogous 
machine and is spacedly surrounded by an elongated 
deformable hollow cylindrical shell 4 having a cylindrical 
peripheral surface 11 including two end sections or 
marginal sections R and a median or main section A 

20 between the marginal sections R. The overall length B 
of the peripheral surface 11 matches the useful length 
of the roll 1 and its shell 4, i.e., the roll can treat 
a web having a width which comes close to or even 
approximates the overall length B of the peripheral 

25 surface 11. 

The carrier 5 supports at least one row of 
hydraulically operated combined bearing and deforming 
elements (hereinafter called deforming elements) 
which can change the shape of the shell 4 and are located 

30 radially inwardly of the main section A of the 

peripheral surface 11. FIG. 1 shows a first row of 
deforming elements 8 which are adjacent the nip 3 and 
a second row of deforming elements 20 which are located 
diametrically opposite the deforming elements 8. 

35 The carrier 5 is further surrounded by two 

- 11 - 
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antifriction bearings 9, 10 for the respective end 
portions 4A, 4B of the shell 4, The bearings 9, 10 
are located radially inwardly of the respective marginal 
sections R of the peripheral surface 11, Thus, the 
5 deforming elements 8 and 20 are located between the 
antifriction bearings 9 and 10. The diameters of the 
marginal sections R are the same as the diameter of the 
main section A; this is the reason that the shell 4 
can define with the roll 2 a nip 3 whose length matches 
10 the length B of the peripheral surface 11 from end to 
end. 

Still further , the carrier 5 is surrounded 
by two separating devices 12, 13 each of which 
constitutes a thermal barrier. The barrier 12 is 

15 disposed axially between the bearing 9 and the 

adjacent deforming elements 8, 20, and the barrier 13 
is disposed between the bearing 10 and the adjacent 
deforming elements 8, 20. The purpose of these thermal 
barriers is to prevent a first liquid (e.g./ an oil 

20 which is used to operate the deforming elements 8 and 
20 and, if necessary, certain other hydraulically 
operated components of the roll 1) from a second liquid 
(e.g., a suitable oil or another lubricant) which is 
fed to the bearings 9 and 10. Still further, the carrier 

25 5 is surrounded by a first sealing device 14 for the 
first end portion 4A of the shell 4 and a second 
sealing device 15 for the second end portion 4B of the 
shell 4. These sealing devices prevent penetration of 
atmospheric air into the interior of the shell 4 and/or 

30 the escape of second liquid (hereinafter called lubricant 
for short) from the interior of the shell into the 
surrounding atmosphere. 

The means for supplying first liquid (herein- 
after called oil for short) to the deforming elements 

35 8 and 20 comprises a source 22 (e.g., a sump) of oil, 
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a pump 17 which draws oil from the source 22 and conveys 
a stream of pressurized oil through a suitable heating 
unit 18 (e.g., a heat exchanger wherein oil flowing 
from the outlet of the pump 17 exchanges heat with 
5 another fluid) , and a control unit 16 which serves to 
supply streamlets of heated oil to selected deforming 
elements 8 and/or 20. The control unit 16 can comprise 
a microprocessor with several inputs (three shown at 
a, b and c) for selected signals each of which denotes 

10 a different parameter requiring consideration in selecting 
the deforming elements 8 and/or 20 and /or the bias of 
selected deforming elements upon the adjacent portions 
of the internal surface of the shell 4. The parameters 
can include the desired and actual pressure of the 

15 deforming elements 8 and/or 20 upon the shell 4, the 
desired and actual temperature of certain portions of 
the shell and/or others, PIG. 1 shows, merely by way 
of example, a temperature monitoring device 19 which is 
reciprocable along the peripheral surface 11 of the 

20 shell 4 and serves to transmit to the corresponding 
input b of the control unit 16 signals denoting the 
actual temperature of the peripheral surface. Thus, 
the monitoring device 19 can be said to serve as a 
means for ascertaining the actual temperature profile 

25 of the shell 4 at its peripheral surface 11. Reference 
may be had to the aforementioned commonly owned U.S. 
Pat. No. 4,498,383 to Pav et al. which discloses that 
the temperature of the peripheral surface of a roll 
can be monitored by a battery of stationary sensors 

30 or by a sensor which is reciprocable along the peripheral 
surface between the axial ends of the shell. Commonly 
owned U.S. Pat. No. 4,729,153 granted March 8, 1988 to 
Pav et al. for "Roll for use in calenders and the like" 
discloses a control unit which can be utilized for 

35 simultaneous regulation of pressure in the nip and of the 
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temperature at the peripheral surface of at least one 
of the rolls which define the nip. FIG. 1 further 
shows conduits 21 (indicated by phantom lines) which 
are used to convey pressurized oil from the control 
5 unit 16 to selected deforming elements 8 and/or 20, 
and portions of further conduits 23 which serve to 
return oil from the selected deforming elements 8 and/or 
20 (for example^ from the interior of the shell 4 if 
the oil which is supplied to selected deforming elements 

10 is caused or permitted to overflow into the interior of 
the shell) back into the source 22. 

The roll 1 further comprises means for 
feeding lubricant, to the antifriction bearings 9 and 10. 
Such feeding means comprises a source 22a of lubricant 

15 (e.g., a sump), a pump 24 which draws lubricant from 
the source 22a and conveys a flow of pressurized 
lubricant to a cooling unit 25 (e.g., a heat exchanger 
wherein the flow of lubricant transmits heat to another 
fluid) , and means - including conduits 26 and 27 - for 

20 conveying cooled lubricant from the cooling unit 25 

toward the respective bearings 9 and 10. In accordance 
with a feature of the invention, the roll 1 further 
comprises means for varying the rate of feed of 
lubricant to and/or from the bearings 9 and 10. Such 

25 varying means includes regulators (e.g., in the form of 
valves) 28, 29 which are respectively installed in 
the conduits 26, 27 and/or regulators (e.g., in the 
form of adjustable flow res tractors) 3 2, 33 respectively 
installed in conduits 30, 31 forming part of the afore- 

30 mentioned lubricant conveying means and serving to 

return lubricant from the bearings 9, 10 to the source 
22a. 

The valves 28, 29 are respectively adjusted 
by control units 34, 35 each of which has several inputs 
35 for signals denoting various parameters which warrant 
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consideration in determining the rate of feed of 
lubricant to the bearings 9 and 10, For example, one 
input of each of the two control units 34, 35 can 
receive signals from a corresponding signal generating 
5 monitoring device 3 6, 37 which is adjacent the left- 
hand marginal section R and the right-hand marginal 
section R, respectively, of the peripheral surface 11 
of the shell 4. This renders it possible to regulate 
the rate of feed of cooled lubricant to the bearings 9 

10 and 10 for the purpose of ensuring that the temperature 
of the respective marginal sections R of the peripheral 
surface 11 will equal or approximate an optimal value, 
preferably (or at least in certain instances) the 
temperature of the main section A, 

15 The details of those portions of the roll 1 

which are adjacent the two end portions 4A, 4B of the 
shell 4 and are considered to be relevant for further 
understanding of the present invention are shown in 
FIG. 2. FIG. 2 merely shows that part of the roll 1 

20 which includes the end portion 4A of the shell 4 because 
the other part of the roll (namely the one including 
the end portion 4B of the shell) is a mirror image of 
the illustrated part. The conduit 26 of the lubricant 
supplying means delivers a main stream L of lubricant 

25 from the cooling unit 25 to an axially parallel bore or 
passage 38 of the carrier 5, and the passage 38 delivers 
the main stream L to a radially outwardly extending 
passage or bore 39 which delivers the main stream to 
the annular distributor chamber 4 0 of a flow divider 

30 or flow dividing means 41 serving to divide the main 
stream from the passage 39 into a first or primary 
stream M serving to lubricate the bearing 9 and to be 
returned to the source 22a via conduit 3 0, and a second 
or secondary stream N which is admitted into the central 

35 portion AA of the internal space of the shell 4, namely 
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into that portion of the internal space which accommodates 
the deforming elements 8 and 20. That portion of the 
lubricant conveying means which serves to confine and 
guide the primary stream M includes a first or main 
5 conduit 42, and that portion of the lubricant conveying 
means which serves to confine and guide the secondary 
stream N includes a second or branch conduit 43. A 
portion 44 of the conduit 43 defines a path having a 
predetermined cross-sectional area for the flow of 

10 lubricant into the portion AA of the internal space 

of the shell 4 adjacent the thermal barriers 12, 13 to 
be returned to the source 22 via conduits 23. 

The flow divider 41 comprises two coaxial 
annular components 45 and 46 which define the path 44 

15 of predetermined cross-sectional area. The annular 
component 45 is a ring which is or can be rotatable 
with the shell 4, and the annular component 46 is a 
ring which is surrounded by the ring 45 and is, or can 
be, fixed to the non-rota table carrier 5. The exact 

20 ratio of lubricants forming the primary and secondary 
streams M and N will depend on the throttling action 
upon the lubricant. 

The secondary stream N is caused to mix with 
oil which has been supplied by the conduits 21 and 

25 gathers in the interior of the shell 4 at the thermal 
barriers 12, 13 to be returned into the source 22 via 
conduits 23. Thus, the relatively small percentage of 
the main stream L which forms the secondary stream N 
can be used to cool the oil adjacent the barrier 12, 

30 and the major percentage of the main stream L (namely 
the primary stream M) is used to lubricate the bearing 
9. The rate of feed of lubricant which forms the primary 
stream M is varied (adjusted) at 28 and/or at 3 2) so 
that the lubricant prevents overheating of the respective 

35 marginal portion R of the peripheral surface 11 of the 
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shell 4, Such cooling of the marginal section R might 
be necessary if the dissipation of heat by the end 
portion 4A of the shell does not suffice to maintain 
the temperature at R within a desirable or optimal range ♦ 
5 The sealing device 14 comprises a rotating 

mechanical seal 47 which seals the conduit 42 from the 
atmosphere downstream of the bearing 9 (as seen in the 
direction of flow of the primary stream M toward, through 
and beyond this bearing) . The arrangement is such that 

10 a portion of the conduit 4 2 is located radially inwardly 
of and extends axially along the mechanical seal 47. 
Heat which is generated as a result of friction between 
the annular members 48 , 49 of the seal 47 can be 
dissipated into the atmosphere and/or is transmitted 

15 to the primary stream M which flows back into the source 
22a so that the lubricant can be cooled again on its way 
from the pump 24, through the cooling unit 25 and back 
into the conduits 26, 27. The flow of primary stream M 
in the conduit 42 is such that the lubricant urges the 

20 annular member 48 against the adjacent surface of the 
annular member 49. The latter can be a part of a 
radially extending flange 4D which is bolted to (and 
can be considered an integral part of) the end portion 
4A of the shell 4. If the pressure of lubricant in 

25 the conduit 42 rises, the bias of the lubricant upon 
the annular member 48 increases so that the latter is 
urged against the annular member 49 with an increasing 
force to prevent or limit leakage of lubricant through 
the seal 47 and into the surrounding atmosphere. The 

30 conduit 42 discharges the primary stream M into a 

radially extending bore or passage 50 of the carrier 5, 
and the passage 50 communicates with an axially parallel 
passage 51 which is also provided in the carrier 5 and 
serves to deliver lubricant into the return conduit 3 0 

35 wherein the rate of flow of such lubricant can be 
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regulated by the adjustable flow restrictor 32 of the 
varying means. 

PIG, 3 is a flow diagram of that part of the 
lubricant feeding means which : serves to lubricate 
5 the bearing 9 and to deliver some lubricant into the 
portion AA of the internal space of the shell 4 
between the thermal barriers 12 and 13. Thus, the 
pump 24 draws lubricant from the source 22a and supplies 
it to the cooling unit 25 which delivers a main stream 
10 L to the flow divider 41. The latter admits the 

primary and secondary streams M, N into the respective 
conduits 42 , 43. The stream M flows through the 
bearing 9 and thereupon through the adjustable flow 
restrictor 32 in the conduit 30 back into the source 
15 22a. The stream N flows along the aforementioned path 
44 of predetermined cross-sectional area (defined by 
the conduit 43) and into the portion AA of the internal 
space of the shell 4, i.e., between the thermal barriers 
12 and 13. FIG. 3 further shows that the first liquid 
20 can be the same as the second liquid. This renders it 
possible to dispense with one of the pumps 17, 24 and 
to utilize the other pump as a part of means for 
supplying oil to the deforming elements 8 and/or 20 as 
well as a part of the means for feeding lubricant to 
25 the bearings 9 and 10. The valve 28 influences the 
rate of flow of the entire main stream L whereas the 
flow restrictor 32 influences the rate of flow of the 
primary stream M. 

A feature of the invention resides in the 
30 recognition that the parameters which influence the 

characteristics of the end portions 4A, 4B of the roll 
1 exert a considerable influence upon the characteristics 
(particularly the temperature) of the entire roll, i.e., 
also upon the characteristics of the main or median 
35 portion of the roll which surrounds the deforming elements 
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8 and 20, and vice versa. One would assume that the 
temperature of the peripheral surface 11 would decrease 
in a direction from the ends of the main section A 
toward the respective marginal sections R because the 
5 end portions 4A and 4B of the shell 4 are not heated by 
lubricant. As described hereinabove , the lubricant 
(second fluid) is or can be cooled (at 25) prior to 
being conveyed to the bearings 9 and 10. It has been 
found, in actual practice, that (in the absence of any 

10 undertakings to the contrary) the temperature of the roll 
1 actually increases in a direction from the median 
portion toward the end portions 4 A and 4B, and the 
temperature rise is proportional to the temperature 
rise of oil which is supplied to the deforming elements 

15 8 and 20* Thus, if the heating unit 18 is adjusted to 
raise the temperature of oil which flows into the 
conduits 21, the rate at which the temperature of the 
peripheral surface 11 rises in directions toward and 
in the end portions 4A, 4B and the respective marginal 

20 sections R will be more pronounced than if the heating 
action upon the oil is less pronounced. The situation 
is further aggravated if the width of the running web 
which passes through the nip 3 of the rolls 1 and 2 is 
less than the length B. This will be readily appreciated 

25 since the web is then too narrow to withdraw heat from 
the marginal sections R of the peripheral surface 11. 
A moist web is more likely to withdraw substantial 
quantities of heat than a relatively dry web because" 
moisture evaporates, at least in part, during passage 

30 through the nip 3 and this results in pronounced withdrawal 
of heat from the peripheral surface 11 of the roll 1. 

Excessive heating of the peripheral surface 11 
in the regions of its marginal sections R could have an 
adverse influence upon the quality of the web. Thus, if 

35 the web is sufficiently wide to contact the marginal 
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sections R during travel through the nip 3 of the rolls 
1 and 2, and if the temperature of the marginal sections 
R is higher than the temperature of the main or median 
section A, the diameters of the end portions 4A and 4B 
5 will increase beyond the diameter of the central portion 
of the roll 2 whereby the marginal portions of the web 
will be subjected to excessive thermal as well as to 
undesirably high mechanical stresses as a result of contact 
with the marginal sections R, 

10 The just discussed problems are overcome by 

the novel expedient of providing means (28 , 29 and/or 
32, 33) for varying the rate of feed of lubricant to the 
bearings 9 and 10. This renders it possible to control 
the temperature (and hence the outer diameters) of the 

15 end portions 4 A and 4B in a simple and efficient manner 
and with a high degree of accuracy and reproducibility. 
Thus, if the rate of feed of cooled lubricant is 
increased, such lubricant exerts a more pronounced 
cooling action upon the bearings 9 and 10 and hence also 

20 upon the respective end portions 4A and 4B of the shell 
4. In other words, the means 28, 29 and/or 32, 33 for 
varying the rate of feed of lubricant to and/or from 
the bearings 9 and 10 renders it possible to establish 
and maintain an optimum temperature profile along the 

25 entire peripheral surface 11, i.e., from the flange 4D 

at the end portion 4A to the flange 4E at the end portion 
4B of the shell 4. Such temperature profile is selected 
with a view to prevent undue thermal as well as undue 
mechanical stressing of those (marginal) portions of 

30 the running web which contact the marginal sections R of 
the peripheral surface 11 when the machine including the 
rolls 1 and 2 is in actual use. 

The valves 28, 29 and/or the flow restrictors 
32, 33 of the varying means are adjustable in order to 

35 ensure that the temperature of the end portions 4A, 4B 
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of the shell 4 can be increased or reduced within a 
relatively wide range which suffices to compensate for 
a number of anticipated variables including the 
materials of successively treated webs, the moisture 
5 content of the web, the width of the web, the speed of 
advancement of the web and/or others. This enhances 
the quality as well as the uniformity of each web which 
is treated in the apparatus using one or more rolls 
constructed and- assembled in a manner as described for 

10 the roll 1. 

The rate of feed of lubricant can be regulated 
in a fully automatic way, for example, in response to 
signals from the temperature monitoring devices 36, 
37 which are connected with the corresponding regulators 

15 34, 35 which, in turn, serve to adjust the respective 

valves 28 and 29, The monitoring devices 36, 37 and/or 
additional monitoring devices can be used to transmit 
signals to the adjustable flow restrictors 32 and 33 ♦ 
The temperature monitoring devices 3 6, 37 and the 

20 regulators 34, 35 render it possible to select the 

temperatures of marginal sections R of the peripheral 
surface 11 with a high degree of accuracy and to thus 
select the temperature profile of the entire peripheral 
surface 11. The temperature of the main section A 

25 of the peripheral surface 11 is regulated by the heating 
unit 18 in conjunction with the regulator 16 and 
temperature monitoring device 19. 

The valves 28, 29 of the varying means can be 
replaced with adjustable flow restrictors and/or the 

30 flow restrictors 32, 33 can be replaced with preferably 
adjustable valves. Furthermore, the varying means can 
employ adjustable pumps (not shown) in lieu of or in 
addition to the valves 28, 29 and/or flow restrictors 
32, 33. The rate of feed of lubricant to and/or from 

35 the bearings 9, 10 (i.e., to and from the end portions 
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4A, 4B. of the shell 4) can be varied directly or indirectly, 
e.g./ by varying the pressure of lubricant downstream 
of the outlet of or in the pump 24. 

The present invention can be embodied with 
5 particular advantage in rolls employing shells with 
peripheral surfaces 11 whose diameter is constant from 
end to end. Such shells can be used to the treatment 
of relatively wide or narrow webs because the temperature 
of the marginal sections R of the peripheral surface 11 

10 can be regulated with a desired degree of accuracy 

irrespective of whether the marginal portions of the 
running web do or do not contact the end portions 
4A, 4B and irrespective of the moisture content of the 
running web, A shell 4 having a peripheral surface 11 

15 with a constant diameter from end to end is preferred 
in many instances because it contributes to the 
versatility of the machine in which the roll is put to 
use. The width of the marginal sections R of the 
peripheral surface 11 can be rather pronounced; this 

20 renders it possible to influence and accurately control 
the temperatures and/or outer diameters of relatively 
long end portions 4A and 4B, i.e., the lubricant feeding 
means and the means for varying the rate of feed of 
lubricant can influence the diameters and/or the temperature 

25 of relatively wide sections of the peripheral surface 
11 of a relatively long or a relatively short roll. 

The flow divider 41 will be put to use if the 
admixture of a certain percentage of lubricant to the 
oil for the deforming elements 8 and/or 20 does not 

30 affect the quality of oil, e.g., if the first liquid is 
the same as the second liquid. That portion (secondary 
streams N) of lubricant which can mix with oil downstream 
of the respective paths 44 can serve to cool oil adjacent 
the thermal barriers 12, 13 and to thus reduce the rate at 

3 5 which heat which is generated by heated oil and is 
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transmitted to the central portion of the shell 4 is 
being propagated to the end portions 4A and 4B. Such 
cooling of oil adjacent the thermal barriers 12 , 13 is 
particularly desirable and advantageous if the running 
5 web is relatively narrow so that its marginal portions 
do not contact the marginal sections R of the peripheral 
surface 11, i.e., when the web cannot withdraw heat 
from the end portions 4A, 4B of the shell 4. Furthermore, 
cooling of oil adjacent the barriers 12, 13 is desirable 

10 and advantageous if the diameters of the marginal 

sections R are smaller than the diameter of the main 
section A, i.e., when the running web can contact 
only the main section A of the peripheral surface 11. 
Cooling of oil at the barriers 12, 13 then prevents the 

15 transfieir of excessive quantities of heat to smaller- 
diameter end portions 4A and 4B which could result in 
overheating of lubricant for the bearings 9 and 10 or 
analogous bearings. The valves 28, 29 and/or the flow 
restrictors 32, 33 can be used as a means for varying 

20 the secondary streams N because the quantity of 

lubricant which enters the portion AA of the internal 
space of the shell 4 via conduits 43 varies in response 
to variations of the quantity of lubricant which forms 
the main streams L and/or the primary streams N. 

25 In the flow divider 12 which is shown in FIG. 

2, the ratio of lubricant in the secondary stream N to 
lubricant in the primary stream M is determined by the 
cross-sectional area of the path 44 which is defined by 
the conduit 43. Thus, the portion 44 of the conduit 43 

30 acts not unlike a flow restrictor and determines that 
percentage of the main stream L which can enter the 
portion AA of the internal space of the shell 4 between 
the thermal barriers 12 and 13. 

An advantage of the structure which is shown 

35 in FIG. 2 is that the flow divider 41 receives a main 
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stream L of relatively cool lubricant because such 
lubricant flows from the cooling unit 25 practically 
directly into the distributor chamber 40. This 
ensures that the bearing 9 is contacted by a primary 
5 stream M of relatively cool lubricant. Furthermore, 
the pressure of lubricant which flows from the pump 
24 and practically immediately to the distributor 
chamber 4 0 is relatively high so that a father high 
percentage of cool lubricant (primary stream M) 

10 flows to and cools the bearing 9 and thereafter the 

mechanical seal 47. Moreover , even the relatively low 
percentage of lubricant which forms the secondary 
stream N can exert a rather pronounced influence upon 
the temperature of oil in the portion AA of the 

15 internal space of the shell 4 adjacent the thermal 
barrier 12 because such secondary stream N contains 
a relatively cold lubricant. 

The feature that the primary stream M of 
lubricant flows radially inwardly of and axially past 

20 the mechanical seal 47 is desirable and advantageous 
because this ensures the withdrawal from the (annular 
members 48 , 49) of a substantial quantity of friction- 
induced heat to thus prolong the useful life of the 
mechanical seal. Another advantage of the mechanical 

25 seal 47 is that the force with which the annular member 
48 bears against the adjacent surface of the annular 
member 49 increase with increasing pressure of lubricant 
in the conduit 42 downstream of the bearing 9. This 
ensures that the sealing action of the annular members 

30 48, 49 remains satisfactory or even improves if the rate 
of flow of lubricant radially inwardly of the mechanical 
seal 47 is increased, e.g., when it is desirable or 
necessary to greatly or considerably reduce the 
temperature of the end portion 4A of the shell 4 and 

35 this involves a rise of pressure of lubricant at the 
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annular member 58. 

FIGS. 4 to 6 illustrate certain details of a 
roll 101 which constitutes a first modification of tue 
roll 1 of FJGS. 1 to 3, All such parts of the roll 101 
5 which are identical with or clearly analogous to 
corresponding parts of the roll 1 are denoted by 
similar reference characters plus 100. The flow divider 
or flow dividing means 141 comprises a first annular 
component 152 which is secured to and rotates with the 

10 shell 104 , and a second annular component 153 which is 

mounted on the non-rotatable carrier 105 and is adjacent 
the annular component 152, The component 153 is 
provided with hydrostatic pockets 154 next to the 
adjacent radially extending surface of the component 

15 152, and the component 153 is acted upon by pressure 

of lubricant in the distributor chamber 14 0 so that it 
is urged against the annular component 152 (in a 
direction to the right, as seen in FIG. 4). Throttling 
orifices 155 (FIG. 6) are provided to establish 

20 communication between the pockets 154 and the distributor 
chamber 140. One or more additional flow restricting 
orifices 156 are provided to connect the distributor 
chamber 140 with the conduit 142 for the primary stream 
of lubricant toward, through and beyond the antifriction 

25 bearing 109. The distributor chamber 140 of the flow 
divider 141 is defined by an insert 157 which surrounds 
the carrier 105 and is partially surrounded by the inner 
race of the bearing 109. The insert 157 has an annular 
groove or recess 159 which establishes communication 

30 between the radially outwardly extending passage 139 of 
the carrier 105 and an axially parallel passage 159 
provided in the insert 157 and communicating with the 
distributor chamber 14 0 by way of a radially outwardly 
extending passage 160. The conduit 143 receives 

35 lubricant which leaks from the pockets 154 and possibly 
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some lubricant which happens to leak around the annular 
component 153 , and the conduit 143 delivers a secondary 
stream of lubricant into the central portion AA of the 
internal space of the shell 104. The primary stream 
5 which flows in the conduit 142 is returned into the 
source of lubricant (not shown in FIGS. 4 to 6) 
through the passages 150, 151 of the carrier 105. The 
annular member 153 can move axially of the shell 104 , 
e.g., in response to thermally induced changes of its 

10 dimensions. Some of the lubricant which escapes 

from the pockets 154 can flow into the conduit 142 for 
the primary stream of lubricant. The width of the 
clearance between the annular components 152, 153 can 
vary in actual use of the roll 101, e.g., in response 

15 to rising pressure of lubricant in the distributor 
chamber 140. 

FIG. 7 shows certain parts of a third roll 201. 
All such parts of this roll which are identical with or 
clearly analogous to corresponding parts of the roll 

20 1 are denoted by similar reference characters plus 200. 
The roll 201 does not utilize a flow divider, i.e., 
the main stream which is supplied by the axially 
parallel passage 251 of the carrier 205 also constitutes 
a primary stream which flows through the antifriction 

25 bearing 209 by way of a conduit 242 subsequent to 

flowing radially inwardly of the rotary mechanical seal 
247 and thereafter through the passage 238 back to the 
source of lubricant (not shown in FIG. 7) . It will be 
seen that the direction of flow of lubricant through the 

30 bearing 209 is reversed, i.e., the lubricant enters the 
bearing 209 in a direction from the mechanical seal 247 
to thereupon flow toward the median portion of the shell 
204 prior to flowing back into the source. An advantage 
of the roll 201 is that the cooling action of lubricant 

35 upon the seal 247 is particularly satisfactory because 
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the lubricant contacts the annular member or members of 
the seal 247 on its way from the cooling unit toward the 
bearing 209. 

The thermal barrier 212 of the roll 201 
5 comprises an annular component 252 which rotates with 
the shell 204 and is surrounded at three sides by a 
second annular member 261 which has a U-shaped cross- 
sectional outline and is mounted on the carrier 205. 
The annular component 261 can be assembled of three 

10 ring-shaped portions and its radially extending portions 
have annular grooves for sealing elements 262. 
Additional sealing elements are installed between the 
axially extending portion of the annular component 261 
and the insert 257. The annular component 261 is 

15 movable axially of the insert 257, e.g., to compensate 
for different thermally induced expansion of the shell 
204 and carrier 205, 

A portion of a fourth roll 301 is shown in 
FIG. 8. All such parts of this roll which are identical 

20 with or clearly analogous to the corresponding parts of 
the roll 1 are denoted by similar reference characters 
plus 300. The thermal barrier 312 comprises two annular 
components 352, 352a which rotate with the shell 304. 
The annular components 352, 352a are spaced apart from 

25 each other in the axial direction of the shell 3 04 in 

order to provide room for two rings 353 , 353a which are 
biased axially and away from each other by one or more 
coil springs 363 and/or other suitable biasing means. 
The distributor chamber 34 0 is located radially outwardly 

3 0 of the rings 353, 353a and axially between the annular 
components .352, 352a. The pressure of lubricant in the 
chamber 340 is utilized to bias the rings 353, 353a 
axially and away from each other so that each of these 
rings bears against the adjacent annular component 352, 

35 352a, respectively. The rings 353, 353a are movable 
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axially of the insert 357 to permit thermally induced 
expansion or contraction of the shell 304 relative to 
the carrier 3 05 and/or vice versa. 

FIG. 9 shows a portion of a fifth roll 401. 
All such parts of this roll which are identical with 
or clearly analogous to corresponding parts of the roll 
1 are denoted by similar reference characters plus 4 00. 
The thermal barrier 412 comprises two annular components 
452, 452a which rotate with the shell 404 and are spaced 
apart from each other in the axial direction of the shell. 
The annular components 452 f 452a provide room for two 
rings 453, 4 53a which are formed with hydrostatic 
pockets 454, 454a adjacent the neighboring radially 
extending surfaces of the annular components 452, 452a r 
respectively. The distributor chamber 44 0 is disposed 
between the rings 453, 453a and these rings have orifices 
which establish communication between the chamber 440 and 
the respective hydrostatic pockets 454, 454a. Pressurized 
lubricant in the chamber 440 acts upon the rings 453, 
453a and urges these rings axially away from each other 
and toward the respective annular components 452, 452a. 

Referring to FIG. 10, there is shown a roll 
• 501 which includes a carrier 505, a shell 504 and means 
for rotating the shell relative to the. carrier. All 
such parts of this roll which are identical with or 
clearly analogous to corresponding parts of the roll 1 
are denoted by similar reference characters plus 500. 
The thermal barrier 512 is analogous to the thermal 
barrier 312 of the roll 301 which is shown in FIG. 0; 
however, it is equally within the purview of the invention 
to employ any other suitable thermal barrier. The 
carrier 505 extends into the housing or case 562 of a 
means for rotating the shell 504, and the housing 562 
includes or can be said to form part of the rotary 
mechanical seal 547. The rotating means includes an 
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input shaft 563 which is provided with a pinion 564 
in mesh with a spur gear 565. The latter transmits 
torque to the flange 567 of the shell 504 by way of a 
toothed coupling 566. An annular elastic seal 568 
5 is installed between the gear 565 and the flange 567 , 
and an annular lip seal 569 (or an analogous seal) is 
provided between the housing 562 and the gear 565, 
The seals 568 and 569 establish a barrier between the 
internal space 570 of the housing 562 and the surrounding 

10 atmosphere. The lower portion of the housing 562 is 
provided with an outlet 571 for lubricant which flows 
in the conduit 542 from the antifriction bearing 509 
back to the source (not shown in FIG. 10). Cooled 
lubricant is fed from the source to the thermal barrier 

15 512 and thence into the bearing 509 through an axially 
parallel passage 538 in the carrier 505. Lubricant 
which flows from the bearing 509 back to the source via 
outlet 571 perform the additional function of lubricating 
the rotary parts of the means for rotating the shell 

20 504. Such lubricant performs a total of at least three 
functions, namely , lubricating the bearing 509, cooling 
the respective end portion of the shell 504, and 
lubricating the means for rotating the shell 504. 

The direction of circulation of lubricant 

25 from the source to the end portion of the shell 504 
and back to the source can be reversed. Thus, the 
outlet 571 or another part of the housing 562 can be 
used to admit freshly cooled lubricant which is used 
to first cool and lubricate the rotary parts of the 
30 means for rotating the shell 504, to thereupon lubricate 
the bearing 509 and to cool the respective end portion 

of the shell 504. 

The improved roll is susceptible of numerous 
additional modifications without departing from the 
35 spirit of the invention. For example, the inner races 
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of the antifriction bearings for the end portions of 
the shell need not be fixedly mounted on the carrier 
for the shell. It is equally possible to employ 
antifriction bearings which are movable with the 
respective end portions of the shell radially of the 
carrier. Reference may be had, for example, to commonly 
owned U.S. Pat. No. 4,779,320 granted October 25, 1988 
to Sonnen for "Roll for use in calenders". Thus, each 
bearing can be mounted on a sleeve which is movable 
radially of the carrier. 

It is also possible to design the shell of 
the improved roll in such a way that the axial length 
of the web-contacting section of the peripheral surface 
is less than the axial length of the entire shell. 
Referring again to PIG. 1, the shell 4 can be designed 
in such a way that the working Cweb-contacting length 
(B) of its peripheral surface 11 equals or approximates 
the axial length of the main section A. 

The exact construction and mode of operation 
of the deforming elements (such as the elements 8 and 
20 in PIG. 1) forms no part of the invention. For 
example, such deforming elements can be of the type 
described in German Pat. No. 31 28 140 granted December 
15, 1983 to Kiisters for "Roll". The deforming elements 
which are disclosed in this German patent are provided 
with arcuate liquid-receiving chambers. 

If the improved roll is provided with flow 
dividers at the thermal barriers to admit certain 
percentages of lubricant into the central portion AA of 
the internal space of the roll, the pressure of 
lubricant which enters the flow dividers must at least 
slightly exceed the pressure of oil in the central 
portion of the shell. 

It is further within the purview of the 
invention to replace the adjustable flow restrictors 
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(such as 32, 33) of the means for varying the rate of 
flow of lubricant to the antifriction bearings with 
fixed (non-adjustable) flow restrictors? for example, 
the non-adjustable flow restrictors which are to 
5 replace the adjustable flow restrictors 32, 33 can be 
constituted by selected portions of the return conduits 
30 and 31 , and each such selected portion has a 
predetermined cross-sectional outline to throttle the 
flow of returning lubricant to a predetermined extent. 
10 Still further, it is possible to omit the 

temperature monitoring device 36 and/or 37 if the length 
of the path for the temperature monitoring device 19 
is selected in such a way that the device 19 can 
monitor the temperature of the peripheral surface 11 
15 all the way to the flange 4D and/or 4E. 

A further modification can include mounting 
of the antifriction bearings axially outwardly of the 
shell, for example, in a manner as disclosed in European 
patent application No. 0 179 730 of Allard. This 
20 publication describes and shows a roll wherein the 
antifriction bearings are installed in sleeve-like 
annular extensions which are affixed to the respective 
ends of the shell. Still further, and if the Improved 
roll employs sleeve-like extensions of the type 
25 disclosed by Allard, the antifriction bearing can 
surround the respective extensions and their outer 
races can be mounted in the frame of the machine in 
which the roll is put to use. All such modifications 
will be readily comprehended by those skilled in the 
30 art without additional illustrations. 
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Without further analysis, the foregoing 
will so fully reveal the gist of the present invention 
that others can, by applying current knowledge, readily 
adapt it for various applications without omitting 
5 features that, from the standpoint of prior art, 
fairly constitute essential characteristics of the 
generic and specific aspects of our contribution to the 
art and, therefore, such adaptations should and are 
intended to be comprehended within the meaning and 
10 range of equivalence of the appended claims. 
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Claims : 

1. A controlled deflection roll comprising a carrier; 

a flexible rotary shell spacedly surrounding said carrier 
and having first and second end portions and a peripheral 
5 surface including first and second marginal sections 

surrounding the respective end portions of said shell and 
a main section between said marginal sections; hydraulic 
shell deforming means disposed between said carrier and 
said shell radially inwardly of said main section and 

10 including at least one row of deforming elements; first 

and second bearings disposed between said carrier and the 
respective end portions of said shell; means for supply- 
ing a first liquid to said deforming elements whence the 
first liquid overflows into a space between said carrier 

15 and said shell; means for feeding a second liquid to said 

bearings comprising a source of second liquid, means for 
conveying first and second main streams of second liquid 
from said source toward the respective bearings and means 
for dividing each of said main streams into a primary 

20 stream flowing to the respective bearing and a secondary 

stream flowing toward said deforming elements, said flow 
dividing means comprising a first annular component and 
an axially movable second annular component adjacent said 
first component and defining therewith at least one 

25 hydrostatic pocket which establishes a path for the 

respective secondary stream, each second component being 
acted upon and being biased against the respective first 
component by the respective main stream of second liquid, 
one annular component of each of said flow dividing means 

30 being rotatable with said shell and the other annular 

component of each of said dividing means being provided 
on said carrier; and means for varying the rate of feed 
of said second liquid. 

2. The roll of claim 1, wherein said supplying means 
35 includes means for heating the first liquid. 

3. The roll of claim 1, wherein said feeding means 
further includes means for cooling the second liquid. 
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4. The roll of claim 1, further comprising thermal 
barriers provided between said carrier and said shell 
intermediate said deforming means and said bearings. 

5. The roll of claim 1, wherein said varying means is 
adjustable and further comprising means for adjusting 
said varying means as a function of changes of 
temperature of at least one end portion of said shell . 

6. The roll of claim 5, wherein said adjusting means 
includes signal generating means for monitoring the 
temperature of at least one end portion of said shell. 

7. The roll of claim 1, wherein said means includes a 
source of second liquid and means for conveying second 
liquid from said source to said varying means comprises 
at least one valve in said conveying means. 

8. The roll of claim 1, wherein said feeding means 
further includes means for conveying second liquid from 
said bearings, said varying means comprising at least one 
flow restrictor in said means for conveying second liquid 
from said bearings. 

9. The roll of claim 1, wherein said peripheral surface 
is a cylindrical surface and said marginal sections are 
coaxial with and have diameters matching the diameter of 
said main section. 

10. The roll of claim 1, wherein each of said dividing 
means defines for the respective secondary stream a path 
having a predetermined cross-sectional area. 

11. The roll of claim 1, wherein said conveying means 
includes portions which convey the primary streams of 
second liquid from the respective dividing means to and 
beyond the respective bearings, said varying means being 
provided in said portions of said conveying means. 

12. The roll of claim 11 , wherein said varying means 
comprises at least one flow restrictor in said conveying 
means . 

13. The roll of claim 1, wherein each of said conveying 
means includes a first portion connecting said source 
with the respective dividing means and a second portion 
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for the respective primary stream. 

14. The roll of claim 1, further comprising first and 
second sealing means provided between said carrier and 
the respective end portions of said shell axially 

5 outwardly adjacent the respective bearings, said feeding 

means further including means for conveying second liquid 
from said first and second bearings past and radially 
inwardly of the respective sealing means. 

15. The roll of claim 1, further comprising first and 
10 second sealing means provided between said carrier and 

the respective end portions of said shell axially out- 
wardly adjacent the respective bearings, at least one 
of said sealing means including a first annular member 
rotatable with said shell and a second annular member 
15 provided on said carrier adjacent said first annular 

member, one of said annular members being movable 
relative to and being biased by second liquid against 
the other of said annular members. 

16. The roll of claim 15, wherein said other annular 
20 member is of one piece with said shell. 

17. The roll of claim 1, further comprising means for 
rotating said shell relative to said carrier, said 
rotating means including a housing which surrounds said 
carrier adjacent one end portion of said shell, and 

25 further comprising at least one seal .interposed between 

said housing and said one end portion, said feeding means 
defining at least one path for the flow of second liquid 
through said housing. 

18. A controlled deflection roll comprising a carrier; 
30 a flexible rotary shell spacedly surrounding said carrier 

and having first and second end portions and a peripheral 
surface including first . and second marginal sections 
surrounding the respective end portions of said shell and 
a main section between said marginal sections; hydraulic 
35 shell deforming means disposed between said carrier and 

said shell radially inwardly of said main section; first 
and second bearings disposed between said carrier and the 
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respective end portions of said shell; means for supply- 
ing a first liquid to said deforming means; means for 
feeding a second liquid to said bearings comprising a 
source of second liquid, means for conveying first and 
second main streams of second liquid from said source 
toward the respective bearings, and means for dividing 
each of said main streams into a primary stream flowing 
to the respective bearing and a secondary stream flowing 
toward said deforming means; first and second sealing 
means provided between said carrier and the respective 
end portions of said shell axially outwardly adjacent the 
respective bearings, at least one of said sealing means 
including a first annular member rotatable with said 
shell and a second annular member provided on said 
carrier adjacent said first annular member, one of said 
annular members being movable relative to and being 
biased by second liquid against the other of said annular 
members, said feeding means further including means for 
conveying second liquid from said first and second 
bearings past and radially inwardly of the respective 
sealing means; and means for varying the 
rate of feed of said second liquid. 

19. The roll of claim 18, wherein said other annular 
member is one piece with said shell . 

20. The roll of claim 18, wherein each of said flow 
dividing means comprises a first annular component and 
an axially movable second annular component adjacent 
said first component and defining therewith at least 
one hydrostatic pocket which establishes a path for the 
respective secondary stream, each second component being 
acted upon and being biased against the respective first 
component by the respective main stream of second liquid. 

21. The roll of claim 20, wherein one annular component 
of each of said flow dividing means is rotatable with 
said shell and the other annular component of each of. 
said dividing means is provided on said carrier. 
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